I. Experimental details: Annealing and growth process of Ag seeded GaAs nanowires
A 1-2nm thin Ag films were deposited onto either (111)B or (100) GaAs wafers by electron beam evaporation. The film is transformed into nanoparticles through thin film annealing, a commonly used method to prepare nanoparticles for particle-seeded NW growth. The growth was carried out using a Varian Gen II solid source Molecular Beam Epitaxy (MBE) system with a base pressure of low 10-10 Torr. The arsenic cell is equipped with a valve cracker, allowing for transformation from As 4 to As 2 and precise control of the arsenic flux during growth. Generic to MBE, a degassing procedure is included when samples are brought into the ultra-high-vacuum (UHV) system. In addition, the epi-ready GaAs wafers have a native oxide which is known to be removed at a temperature of around 580°C. We found that by simply following a standard degassing procedure (1h annealing at 250°C) under UHV conditions and a de-oxidation step (10min annealing in As flux at 580°-600°C), this is sufficient to achieve nanoparticles of Ag in suitable range for NW growth. The de-oxidation for Ag covered GaAs wafers was confirmed by insitu monitoring of the surface diffraction pattern using Reflection High-Energy Electron Diffraction (RHEED).
After establishing the annealing procedure for de-oxidation and the formation of Ag nanoparticles we carried out various growths to explore the possibility of using Ag particles as seeds for growth of GaAs NWs. In particular, a temperature series for fixed As and Ga fluxes was done in a temperature range of 400°C to 600°C, in steps of 50°C. Additional growths were also carried out in the temperature range between 550°C and 600°C to further investigate certain changes in NW density and NW growth direction that was found to occur in this temperature interval. Following the annealing of the samples, the substrate temperature was set to the desired growth temperature and after a temperature stabilization step of 10 min, growth was initiated by opening the shutter to the Ga cell. To interrupt the growth, the Ga flux was turned off by closing the shutter to the Ga cell and the samples were cooled down while keeping the As flux on until reaching below 300°C. The samples discussed in the Letter were grown for either 30 or 60 min using Ga and As fluxes corresponding to a V/III flux ratio of ~ 9 and a nominal 2D growth rate of 0.75µm/hr (as determined from growth calibrations using GaAs (100) surface) if not specified otherwise.
II.
Ag seeded GaAs nanowires -nanowire density and vertical yield with respect to growth temperature
For the nanowire (NW) density, NW length and seed particle diameter analysis, several areas of each sample were characterized by Scanning Electron Microscopy (SEM). In Figure S1 each point correspond to the average value of one sample and in Figure S2 each point correspond to one NW.
S1: Variation in total density of NWs (see left vertical axis and crosses) and yield of vertical NWs versus non-vertical NWs (see right vertical
axis and circles) with growth temperature.
III.
Ag seeded GaAs nanowires -nanowire growth rate and particle diameter dependence S2: NW growth rate versus particle diameter for Ag seeded NWs grown at 600°C for growth time of 30 min (left) and 60min (right). 
IV.
Ag seeded GaAs nanowires -nanowire morphology S3. SEM images of Ag seeded GaAs NWs grown at 600°C (top images) and 400°C (lower images) on GaAs (111)B illustrating the overall morphology and spread in diameter. The diameter range was found to be from about 10nm up to 250nm (i.e. particle diameter). At lower temperatures the NW shape is tapered along almost the entire NWs while an increased temperature gives NWs with more homogenous shapes. Scale bar is 100nm.
V.
Ag seeded GaAs nanowires -seed particle composition S4: a) High Angle Annular Dark Field Scanning TEM (HAADF STEM) image of Ag seeded GaAs NWs grown from the (111)B substrate (a) and (100) substrate (b). Black and white squares in the two images shows where the corresponding Energy Dispersive X-ray (EDS) Spectra for quantification have been acquired.
S5
: a) SEM image with two types of NWs found when increasing the growth time from 30 min to 60 min (45° tilted view). Most NWs are of the type 2, with a distinct particle seen at the tip. NWs as illustrated by type 1 in the SEM image are, however, also observed. Here the NW appear to have a facetted tip with no distinct particle visible in SEM images. b) A HAADF image of a type 1 NW with two black squares illustrating positions at which EDS spectra have been recorded, both spectra showing only presence of Ga and As and no Ag.
VI. Au seeded GaAs nanowires
Experimental details for the Au seeded GaAs NWs: Samples shown in Figure S5 were grown using the same procedure as described in section I above except that the Au metal was deposited in-situ in the MBE system using an Au cell. The Ga flux corresponds to nominal 2D growth rate of 0,75µm/hr and an As beam equivalent pressure of 1.2 -0.9 x 10 -5 Torr was used.
S6: Au seeded GaAs NWs grown using similar growth conditions and three different growth temperatures: a) shows GaAs NWs grown at 550°C, b) at 520°C and c) at 480°C. Note that the left images are top-view SEM images and the right image in a) is taken at a tilt angle of 45° and the right images in b) and c) at a tilt angle of 15°.
